
TSG-N Working Group 1 meeting #5
TSGN1(99)653
Source: 
Alcatel 

Agenda Item: 
Multimedia
Title: 
UMTS call control for multimedia services: possible architectures
1.
Introduction

For multimedia services, it has been agreed that a multimedia protocol could be run either via circuit-switched connection (e.g. between two H324 terminals) or via packet-switched session (e.g. between two H323 terminals).

When multimedia services are supported via packet-switched session, different architectures are still possible. 

In order to make the discussion easier, the H323 protocol suite has been taken as an example of a  relevant multimedia protocol and is considered in the following sections. Moreover, for highlighting the differences between scenario, it is assumed in the examples that H323 users are in a visited network that is different from their home network. 

2.
Discussion

2.1 Requirements

Different types of scenario are foreseen depending on whether the visited network is involved, i.e. provides some multimedia service capabilities or not involved , i.e. not aware of the multimedia call. 

All scenarios need to provide:

1.
Customized services such as provided by VHE. For the mobile customers, that have taken benefit of an ever growing set of services on GSM, it would be difficult to understand that a new network generation (implying a new terminal to buy) corresponds to a regression in terms of services. Hence VHE has to apply to multimedia.

1. Means for the Home operator to control the services (e.g. means to ensure that ODB can be carried out, check whether access to H323 service can be granted to this user, …) and to check that the multimedia part of the bill is sent to the right customer. For this latter point the gatekeeper responsible for the H323 user will need to authenticate him.

The following three scenarios have been discussed in S2 :

1. Signalling and user traffic are going through the Home network

2. Only Signalling is going through the Home

3. Signalling and user traffic are going through the visited network

2.2
“signalling + user plane in Home” scenario 

The visited network has only to support the relevant QoS of PDP context required for real-time flow. In this scenario, the multimedia devices such as H323 gatekeeper (GK), gateways (GW) ,Multi-point Control Unit (MCU) are outside the visited network and are located in the home network as illustrated below. 
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Before any call is attempted, the MS has to establish one session (PDP context) with its home network for requesting its admission to the multimedia service. For example, in the H323 method (gatekeeper routed option), one unreliable channel (RAS) is used for Registration, Admission and Status. (Two) reliable channels will be used later on for call signaling and control. 

As Call signaling and control messages are also routed through the home environment, this is an easy way to control the requested service and support the VHE concept. For the media flow transport, one or several PDP contexts possibly with different QoS can be required. If media channels need to be changed, the terminals will modify the associated PDP contexts or their requested QoS.

MT calls are naturally supported: as the GK supporting an user is not changed while the user moves, MT call signalling needs only to be routed to this GK that can take the appropriate actions to establish the call. 

2.3 “multimedia control + user plane in visited”  scenario 

In this scenario, multimedia service capabilities are supported by the visited network that provides for example the H323 devices such as Gatekeepers, Gateway…

All the multimedia devices are anchored behind the GGSN and a PDP context has been established between the H323 terminal and one gatekeeper. This gatekeeper shall interface with HLR in order to know whether access to H323 service can be granted and to determine the address of the service environment.

In order to control the service from the home environment a new CAMEL-like interface has to be defined between the Gatekeeper and the service control in the home. When the MS is moving during the call, the same gatekeeper is maintained as it is behind the anchor GGSN. 

If dynamic IP addresses are used, optimal packet routing is possible but in case the MS uses static IP address, mobile IP shall be supported, the FA being in the visited GGSN and the HA in the home network. Due to tunneled IP, efficient transport in the UTRAN (use of RTP/UDP/IP header compression) may not be possible.
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How MT are handled is unclear: As in this architecture the gatekeeper is in the visited network, how this gatekeeper can be found is an issue. 

2.4 “Signaling plane in Home + user plane in Visited” scenario 

In this scenario, multimedia user plane service capabilities is supported by the visited network. Therefore  H323 devices such as, Gateway, MCU… are located in the visited network, while the control of the multimedia call (H225, H245) is performed in the Home network.

The main features of such a solution are: 

· The GK function is split into:

· (customized) Service part put in the Home (“Home GK”)

· allocation of network resources for user plane in the Visited PLMN (“visited GK”). Remark : the appropriate term is still to be defined. The "visited gatekeeper" has not all functionalities of a real gatekeeper.

· The user registers (RAS channel) to the Home GK through the Visited GK. 

· The user sends its signaling to the Home GK through the Visited GK. All messages implying resources allocation in the visited network are at least  handled by the visited GK.

· The user plane traffic is no longer routed through the Home network allowing an optimized routing.

As the Home GK is made aware of the location of the (visited) GK connecting the roaming user, MT calls are now possible.

The Home GK uses subscription data to accept / reject / modify user’s requests (registration / call signaling) and to offer customized services. The Visited GK uses information on the availability of the resources that are going to be used by the call in the visited network (bandwidth used by user plane traffic) to accept / reject / modify the user’s requests.

This proposed split of GK functions is not yet considered in H323 standard and needs clarifications and some standardization effort.

2.5
Pros and cons

1)
The “signaling plane + user plane in Visited” scenario is more complex as 

· New standardized interfaces between visited and home networks are required (ex. CAMEL like interface….)

· Multimedia CC capabilities needs to be supported in every visited network

· Having the GGSN in the visited network probably means that trusted relationships (for accounting purposes) exist between operators of the visited network and home network.

Its main advantage is :

· the capability to support optimal packet routing if dynamic IP addresses are used.

2)
The “signaling plane in Home + user plane in Home” scenario offers a simple solution with the following advantages 

· Simple solution that does not need heavy investments in every R99 network

· The same solution can be used for GPRS and this could allow transparent handover and roaming between GPRS and UMTS provided that GPRS supports the QoS requirements.

· It offers better opportunity for integration in the VHE concept.

· No standardization effort is needed to offer customized services to the roaming end-user and let the home operator have the control of the service.

Its main disadvantage is that packet routing is not always optimal. 

3)
The “signaling plane in Home + user plane in Visited” allows to have naturally customized service and Home operator control of the call. It gives also a natural way to support MT calls. The “price to pay” is a new functional split and thus new interface to define between “Home GK” and “Visited GK”.

As a conclusion, the main problem which remain to be solved is the exact splitting of responsibility between home and visited networks, keeping in mind that only light solutions (without too new interfaces definition) is affordable for R99. For R2000 a more optimized solution could be considered.

